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The object of the present paper is to find the order of close-to-convexity for 
certam univalent functions. Furthermore, itis shown that a convex function IS 
close-to-convex of order 5. 0 1989 Academic Press, Inc 
I. INTRODUCTION 
Let &, denote the class offunctions f the form 
f(z)=z+ f akzk (n E -4. = { 1) 2, 3, . . ) ) (1.1 1 
k=n+l 
which are analytic in the unit disk ?& = {z: IzI < 1 }. Let Y”, be the subclass 
of J$, consisting of functions which are univalent i  he unit disk @. 
A function f(z) in S& is said to be in the class Y,*(u.) if and only if it 
satisfies th  condition 
Re zf’(z) > a 
i I f(z) (1.2) 
for some c1 (0 < c1< 1 ), and for all zE @. We note that 
for OGcr< 1. 
A function f(z) in dn is said to be close-to-convex f order CI if there 
exists a function g(z) belonging to Y,*(O) such that 
(1.3) 
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for some a (0 < a < 1), and for all zE Q. We denote by ‘%$(a) the subclass 
of &n consisting of functions which are close-to-convex f order ain the 
unit disk a’. Note that 
for O<a< 1, and that 
for 0 <a < 1. The class ‘is,(O) with n = 1 and a = 0 was introduced by 
Kaplan [2] and Ozaki [4]. 
2. ORDER OF CLOSE-TO-CONVEXITY 
Pfaltzgraff, Reade, and Umezawa [S] have proved that if (z) in &‘i 
satisfies th  condition 
Re{l+z}>a (-i<a<l), (2.1) 
then f(z) is in the class Y; (and convex in at least one direction n a). 
Furthermore, C rebiei-Tarabicka, Godula, and Zlotkiewicz [ 1 ] have 
shown that if (z) in &r satisfies th  condition 
(2.2) 
then f(z) belongs tothe class %,(0). 
In order to prove our main result, we recall the following lemma due to 
Obradovic and Owa [3]. 
LEMMA. Let the function f(z) defined by(1.1) be in the class Y,*(a). 
Then 
Ref(Z)P, n 
( > 2/?(1-a)+n (ZE%‘), Z 
where 0< j? <n/2( 1 - a). 
With the aid of this lemma, we can prove the following result. 
THEOREM. If the function f(z) in L& satisfies th  condition 
Re(l+$}>a--8 (ZE@) (2.4) 
ORDEROF CLOSE-TO-CONVEXITY 39s 
for a > 0, 0 < b Q n/2( 1- y ), and y = a/( 1+ p), then f(z) belongs to the class 
Ce,( ii), where 
41 +B) 
“(1+/3)(n+2/?)-2ab’ 
Therefore, f(z) is close-to-convex of order 6 in 4?. 
Proof: It follows from (2.4) that 
(ZEL'tY). 
If we define the function g(z) by 
zg’(z) 1 -=- 
g(z) l+P i 
l+B+gy}, 
z 
(2.5 1 
(2.6) 
then g(z) EY’:(y), with y= a/( 1+ 8). It is easy to see that (2.6) implies 
or 
Applying our lemma to g(z), weobtain 
n 
> 
V(1 -y)+n 
41 +S) 
= (1 + fi)(n + 28) - 2aS’ 
This completes the proof of the theorem. 
Setting a =0 in the theorem, weobtain 
COROLLARY 1. Zf the function f(z) in -pl’, satisfies thecondition 
(2.7) 
(2.8 1 
(2.9 1 
(2.10) 
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for 0 < B < n/2, then f(z) belongs tothe class Y&(6), where 6= n/(n +2/l). 
Therefore, f(z)is close-to-convex of order n/(n +28) in %!. 
Letting o!= 4, the theorem yields 
COROLLARY 2. If the function f(z) in J;4, satisfies th  condition 
f or 
Re {;+$$I> -B (ZE@O 
o-c/?< 
n-l+JKGZi 
4 9 
(2.11) 
then f(z) belongs tothe class V”(6), where 
6= 41 + 8) 
2P2+(n+ l)j?+n’ 
Therefore, f(z)is close-to-convex of order 6 in a. 
Finally, taking c1= band n = 1 in the theorem, wehave 
COROLLARY 3. If the function f(z) in ~4, satisfies th  condition 
Re{l+g}>O (zE@), (2.12) 
then f(z) belongs tothe class V,(g). Therefore, zyf (z) is convex in a!, then 
f(z) is close-to-convex of order 3 in a. 
Proof. Taking u= p and n = 1 in our theorem, wesee that f(z) Eg,(6), 
where 6= (1 + /?)/( 1 + 3p) and 0 < fi <$. Since 6 > 3 for 0< fi < i, we have 
our result. 
Furthermore, by considering the function g(z) belonging tothe class 
Y:(i), we see that (2.9) implies that he result issharp for a= /I =f. 
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